Reduced invasion and growth of Plasmodium falciparum into elliptocytic red blood cells with a combined deficiency of protein 4.1, glycophorin C, and p55.
In this investigation, we have measured the invasion and growth of the malaria parasite Plasmodium falciparum into elliptocytic red blood cells (RBCs) obtained from subjects with homozygous hereditary elliptocytosis. These elliptocytic RBCs have been previously characterized to possess molecular defects in protein 4.1 and glycophorin C. Our results show that the invasion of Plasmodium falciparum into these protein 4.1 (-) RBCs is significantly reduced. Glycophorin C (-) Leach RBCs were similarly resistant to parasite invasion in vitro. The intracellular development of parasites that invaded protein 4.1 (-) RBCs was also dramatically reduced. In contrast, no such reduction of intracellular parasite growth was observed in the glycophorin C (-) Leach RBCs. In conjunction with our recent finding that a third protein termed p55 is also deficient in protein 4.1 (-) and glycophorin C (-) RBCs, the present data underscore the importance of the membrane-associated ternary complex between protein 4.1, glycophorin C, and p55 during the invasion and growth of malaria parasites into human RBCs.